Low and variable presence of valproic acid in human brain.
We studied the distribution of valproic acid (VPA) between brain (gray matter) and serum in 13 patients receiving chronic VPA therapy who underwent cortical resections for intractable seizures. Valproate concentration in cerebral cortex was remarkably low compared with either total or unbound valproate concentration in serum. The respective brain-to-serum partition ratios based on total and free drug in serum were 0.111 +/- 0.051 and 0.544 +/- 0.175. In comparison with other commonly used antiepileptic drugs, valproate has the distinction of exhibiting the lowest brain-to-blood partitioning. Moreover, the brain-to-serum concentration ratio varied over a four-fold range between patients. Some of this variability was related to variation in serum protein binding, as indicated by a modest correlation between the partition ratio and serum free fraction (r = +0.687). However, the brain-to-unbound concentration ratio still showed a three-fold variation. The variability in distribution of VPA between brain and blood is probably one of the underlying factors for the lack of a clearly definable therapeutic range of serum VPA concentration in epileptic patient populations.